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Tembl Posygres

OYHKIMM ¥ UX 0COOEHHOCTH B 0a3ax JaHHBIX
[TapameTphbl ¥ Bo3BpaillaeMoe 3HaueHUe
Criocobbl mepejauy TTapaMeTpPOB TIPU BbI30Be

KaTEI‘OpI/II/I N3MEHUMBOCTHU U OIITUMHN3ALIUA
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OYHKUMN B 6a3e AaHHbIX Posigres

OCHOBHOM MOTHUB: YTIPOLLIEHHE 3a/jau

ruHTepdeiic (rmapameTpbl) U peanu3aiiys (Tesio GyHKIUM)
0 (hyHKIIMM MOYKHO AyMaTh BHE KOHTeKCTa BCel 3a/1auu

TpaduyuoHHble si3biku  PostgreSQL

1o6oYHbIe r100abHbIe TIepeMeHHbIe BCsi 6asa JaHHbIX
3 exTb (KaTeropum U3MEHYUBOCTH)
MOAYIN CO CBOMM HHTepdelicom MPOCTPAHCTBa UMEH,
U peanu3areit K/IMEeHT U cepBep
CJIOXKHOCTH HaKJIaJiHble PacXofbl CKpBITHe 3aripoca
Ha BbI30B OT IJIAHUPOBII[KA
(mopcraHoBKa) (mopcTaHoOBKa,

TI0/3arPOCHI, TIPe/ICTAB/IeHKs)

OcHoOBHas uenb NoABNEeHNA PYHKLUMIA B MporpaMmMupoBaHmm BoobLe —
YNpOCTUTb peLlaemyto 3agady 3a CHeT ee AeKoMMNo3numm Ha 6onee menkue
noAsazayn. YnpolleHne 4oCTUraeTcs 3a CHeT Toro, YTo 0 PYHKLMN MOXHO
Aymatb, abCcTparmpoBaBLUNCE OT «O0/bLIOK» 3aga4un. a5 3Toro PyHKUmMs
onpeaensieT YeTKNin NHTepdeic ¢ BHELLHMM MUPOM (napameTpbl

1N BO3BpaLlaemMoe 3HadeHune). Ee peanusauus (Tesio PyHKUNN) MOXET
MEHSITbCS; Bbi3blBalOLLLASH CTOPOHA «HE BUANT» 3TUX M3MEHEHWUI N He
3aBUCUT OT HUX. DTON naeasibHOM CUTyaumm MOXeET MeLlaTh rnobasibHoe
cocTosHue (rnobasibHble NepeMeHHbIe), N HaZ0 YYMUTbIBaTb, YTO B C/lyyae
B/, Takum COCTOsAHNEM SAB/ISIETCA BCA 6a3a faHHbIX.

B TpaguLMOHHbIX A3blKax PYHKUUM YaCcTO 06beANHAIOTCA B MOLYNN
(nakeTbl, Knaccol ansa OO u T. n.), UMetoLLne COOBCTBEHHbI MHTEpdheinc

n peanmsauuio. MpaHULbl Mogy/ein MOryT NpoBoaguThLCA 6o1ee nn MeHee
Npon3BosbHO. NS PostgreSQL ecTb XecTkas rpaHuua Mexay KNmeHTCKoM
4acCTblo U CEPBEPHOIN: CePBEPHbLIN KO pabdoTaeT ¢ 6a30i, KITIMEHTCKNN —
ynpasngeT TpaH3akunamn. Mogynm (naketbl) OTCYTCTBYHOT, €CTb TO/IbKO
NnpocTpaHCcTBa NUMEH.

[na TpagnuMOHHBIX A3bIKOB €AUHCTBEHHbIA MUHYC LUMPOKOrO
NCMoNb30BaHUs OYHKLUMIA COCTOUT B HaKNaAHbIX pacxofax Ha UX Bbl30B.
Horga ero npeofosesaloT ¢ NoOMoLWbo noactaHosBku (inlining) koga
JoyHKLUMM B BbI3bIBatoLLYO nporpammy. Ans B nocneactems MoryT 6bITb
6o0nee cepbesHble: ecnun B PYHKLMIO BbIHOCUTCA YacTb 3anpoca,
NNaHMPOBLUMK NepecTaeT BUAETb «OOLLYI KapTUHY» N HE MOXET NOCTPOUTb
Xopowui nnaH. B HekoTopbix cnyyasx PostgreSQL ymeeT BbIMOMHATb
NOACTaHOBKY; a/lbTepHaTUBHbIE BapuaHTbl — MCMNO/Ib30BaHMe NoA3anpocoB
N NpeacTaBeHNA.



of] PROFESSIONAL

OObLme cBegeHUs Posigres

OOBbekT 6a3bl JTaHHBIX

ornpejesieHre XpaHUTCA B CUCTEMHOM KaTajiore

OCHOBHBbIe COCTaBHbIE UaCTH oripeaejIeHrsA

HMst
rapameTpbl

THUI BO3BpalllaeMOro 3HaueHust
TeJo

OCTYIHBI HECKOJIBKO SI3bIKOB, B TOM uncjie SQL

KO/l B BU/Ie CTPOKOBOM KOHCTAHThI
00BIYHO MHTEPIPeTHPYeTCs PU BbI30Be

BhbI3bIBaeTCss B KOHTEKCTe BbIDa’>KE€HHA

®YHKUMKN ABNSAOTCA TaKUMK e 06bekTamn 6a3bl JaHHbIX, Kak, Hanpumep,
Tabnuubl U nHAeKebl. OnpeaenexHne PyHKUMN COXPaHSIETCS B CUCTEMHOM
KaTasiore; NoaToMy OyHKUMM B 6a3e AaHHbIX Ha3bIBAOT XpaHUMbIMU.

B PostgreSQL A0CTYNHO 60/1bLIOEe KOMMMYEeCTBO CTaHAaPTHbIX (PYHKLMNA,
C HEKOTOPbLIMU U3 HUX MOXHO NO3HAKOMUTLCA B CNPaBOYHOM Marepuase
«OCHOBHbIE TUMbl AAaHHbIX U PYHKLMN».

A, KOHEYHO, MOXHO NUcaTb COOCTBEHHbIE (PYHKLMM Ha pa3HbIX A3blKax
nporpaMMmupoBaHus. Martepuas 3To TeEMbl OTHOCUTCA K OYHKLMAM
Ha /1l060M A3bIKke, HO NpMMepbl ByaAyT MCNosib30BaTh A3blk SQL.

OnpepeneHne yHKLUMN COCTOUT U3 UMEHU, Heobsi3aTe bHbIX NapaMeTpos,
Tuna BO3BpaLaemMoro 3Ha4eHnsa 1 Tena. Teso 3anncbiBaeTcs B BUae
CTPOKOBOM KOHCTaHTbI, KOTOpast COAEPXUT KOA Ha BbIOPAHHOM SA3bIKe.

3a cuet aToro onpegeneHne PyHKUUM BbIrNA4MT O4MHAKOBO HE3aBMCUMO
OT BblOpPAHHOrO s3blka. Teslio-CTpoKa CoOXpaHAeTCcs B CUCTEMHOM Kartasiore
N NHTEPNPEeTUpPyeTCs Kaxablii pas, koraa oyHKUus Bbi3biBaeTcAa. HaumHas
c Bepcun PostgreSQL 14 gna koga Ha SQL nosBunacb BO3MOXHOCTb
Npou3BOANTbL pa3bop 3apaHee, B CUCTEMHOM Katasiore npu aTom
COXpaHseTcsi He UCXOAHbIN TEKCT, a pe3dynbrar pasdopa. ELle oanH cnocob
n36exarb NHTepnpeTaunuy BpeMeHN BbINOSTHEHNA — Hanucartb (OyHKLUMIO
Ha A3blke Cn, HO B JaHHOM Kypce 3Ta TemMa He paccmaTpuBaeTcs.

®PyHKUMSA BCerga Bbi3bIBAETCA B KOHTEKCTE KaKoro-imbo BblpaXXeHus.
Hanpumep, B cnucke BbipaxeHuit komaHabl SELECT, B ycnosun WHERE,
B orpaHnyeHumn yenoctHoctm CHECK n 1. n.

https://postgrespro.ru/docs/postgresal/16/sql-createfunction
https://postgrespro.ru/docs/postgresql/16/sgl-syntax-calling-funcs
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dyHKIINHY 60e3 mapaMeTpoB

BOT IIpocToii NpuMep GYHKIIUK 6e3 ITapaMeTpOB, cofieprKalliei O/[iH oIlepaTop:

=> CREATE FUNCTION hello_world() -- umsi u nycTou CnuMCOK napamMeTpoB

RETURNS text -- TUN BO3BpallaeMoro 3Ha4yeHus
AS $$ SELECT 'Hello, world!'; $$ -- Teno
LANGUAGE sql; -- YKa3aHue s3blKa

CREATE FUNCTION

TeJjio Y,I[OGHO 3allMChIBaTh B CTPOKeE, 3aKJIIOUEeHHOH B KaBBIYKHU-A0J/UIaPhI, KaK B IIDUBEJEHHOM IIpUMeEpPE. HNHaue IIPpUAETCA
3a60TUTHCSI 06 JKpPaHUPOBaHHUU KaBbIUeK, KOTOPhIE HaBEPHSIKAa BCTPETATCA B TeJle ll)yHKIII/II/I CpaBHI/ITeZ

=> SELECT ' SELECT '‘'Hello, world!''; *;

?column?

SELECT 'Hello, world!';
(1 row)

=> SELECT $$ SELECT 'Hello, world!'; $$%;

?column?

SELECT 'Hello, world!';
(1 row)

HpI/I HeDﬁXO,E[I/IMOCTI/I KaBBIYKHU-A0JIJIapbl MOTYT OBITh BJIO>KEHHBIMHU. JIJ151 3TOTO B KaXKI0M IIape KaBbI4Y€K Ha/J0 HUCII0JIb30BATh
pa3HBIfI TEeKCT MeXXy Jo/IapaMu:

=> SELECT $func$ SELECT $$Hello, world!$$; $funcs$;

?column?

SELECT $$Hello, world!$$;
(1 row)

@YHKIYS BBI3BIBAETCS B KOHTEKCTe BRIpaKeHUsI, HaIIpHUMep:
=> SELECT hello_world(); -- nycTtble ckobku obssaTenbHsl

hello world

Hello, world!
(1 row)

JlaBaiiTe B3IJITHEM Ha TO, KaK TeJI0 GYHKIIMH XPAaHUTCS B CUCTEMHOM KaTaJIore.
=> \pset xheader_width 60
Expanded header width is 60.

=> SELECT proname, prosrc, prosqlbody FROM pg_proc
WHERE proname = "hello_world' \gx

-[ RECORD 1 J-----mmmmmmmm e
proname | hello world

prosrc | SELECT 'Hello, world!';
prosqlbody |

MsI BUAUM COXPaHEHHYIO B UCXOHOM BH/€ T€JIO-CTPOKY.

A Tellephb peasr3yeM COBpeMeHHYI0 BO3MOKHOCTD Ilepeco3/jaTh Hallly QyHKIIUIO B APYTOM BHle — B CTHJIe cTaHjapTa SQL. B
HallleM ciIydae TeJIoM QYHKITUHM MOyKeT ObITh 0UH omlepaTop BHUja RETURN <BhIpaskeHHe>:

=> CREATE OR REPLACE FUNCTION hello_world() RETURNS text
LANGUAGE sql
RETURN 'Hello, world!';

CREATE FUNCTION
CHOBa 3aIJITHeM B CUCTeMHBIH KaTasIoT — TesI0 GYHKIIUH COXPaHEeHO I10-IPYrOMYy:

=> SELECT proname, prosrc, left(prosqlbody, 100) AS body FROM pg_proc WHERE proname = 'hello_world' \gx



[ RECORD 1 J--mmmmmmmmmm i e e e e e

proname | hello world

prosrc |

body | {QUERY :commandType 1 :querySource 0 :canSetTag true :utilityStmt <>
:resultRelation 0 :hasAggs fals

VcXOmHBIHN KO/ B 3TOM CJIydae He XpaHUTCS, II0JyUYUTh €Tr0 MO>KHO KOMaH/[0# \sf:
=> \sf hello_world

CREATE OR REPLACE FUNCTION public.hello world()
RETURNS text

LANGUAGE sql

RETURN 'Hello, world!'::text

B cirydae, eciiy Te10 QyHKIIHMH COCTOUT M3 HECKOJIBKHX 0IlepaTopoB SQL, B KadecTBe pesysbTaTa BO3BpalllaeTcsl SHa4eHHe U3
IepBOY CTPOKH, KOTOPYIO BEPHYJI IIOCJIeJHUM otepaTop. Eciy KoJ Takol QyHKITUHM HaIlKCcaH B CTHJIe cTaHgapTa SQL,
noTpebyeTcs UCII0/Ib30BaTh KOHCTPYKIIHI0 BEGIN ATOMIC ... END, KoTopasi 0OXBaThIBaeT BBHIIIOJIHSEMBIN 0JI0K OIIepaTopoB:

=> CREATE OR REPLACE FUNCTION hello_world() RETURNS text
LANGUAGE sql
BEGIN ATOMIC
SELECT 'First Line';
SELECT 'Second Line';
END;

CREATE FUNCTION
IIpo6yeM BBI3OB:
=> SELECT hello_world();

hello world
Second Line
(1 row)

O6paTI/ITe BHHUMaHUe Ha 0CO6eHHOCTU CHHTAKCHCa CTHIIS CTaHapTa SQL — B OTJ/IMYHE OT TPaAUITHOHHOTO «CTPOYHOTO»:

HeT KOHCTPYKIIUH AS, cofieprKalrel KoJi yHKITUHU B BUIE CTPOKH;

MOJXKeT HCII0JIb30BaThCs HOBOE KiItoueBoe ¢10Bo RETURN 711 Bo3BpaTa 3HaUeHUs;

ykasaHre LANGUAGE sql He gBisieTcsl 0693aTeIbHBIM;

TIpU co3aHUU QYHKITUU ee KoJ| pa3bupaeTcs, a pe3ysIbTaT pa3bopa coxpaHseTcs B pg_proc.prosqlbody (B TpafUITMOHHOM
HOTaIUH TeKCT QYHKIIUH COXPaHIeTCsS B pg_Proc.prosrc).

JTO JIydllle COOTBETCTBYET CTAHAAPTY U B GOJIBIIIEH Mepe COBMECTHMO C APYTUMH peaausanusaMu SQL. Telepb IIpH BEI30Be
GYHKIIMY ee KOMaH/IbI 3aHOBO He MHTEePIIPETUPYIOTCS, & UCII0JIb3yeTcs 3apaHee pa3o0paHHBIM BapHaHT.

He Bce omepaTops! SQL M0>XHO HCII0/IB30BATh B QYHKITUH. 3alIpeleHbl:

® KOMaH/bI yIpaBJeHus TpaH3aKuaMu (BEGIN, COMMIT, ROLLBACK u T. 11.);
e ciyKeOHBIe KOMaHbI (Takue, Kak VACUUM umiu CREATE INDEX).

BoT mpuMep HeIpaBHIbHON QYHKITUH. 37eCh MBI UCII0Ib30BaJIH IICEBJOTHUII VOid, KOTOPHIH TOBOPUT O TOM, UTO QYHKITUS He
BO3BpalllaeT HUYETO.

=> CREATE FUNCTION do_commit() RETURNS void
LANGUAGE sql
BEGIN ATOMIC COMMIT; END;

ERROR: COMMIT is not yet supported in unquoted SQL function body

VipaBssiTh TPAaH3aKI[USIMH MO>KHO B IIPOIIEZYPAX, O YeM MBI OY/IeT TOBOPUTH B CJIEAYIOIEI TEMeE.

qJYHKIl;IfII/I C BXOAHBIMH IIapaMeTpaMH

[IpuMep QYHKIIUY C OJHUM ITapaMeTpPOM:

=> CREATE FUNCTION hello(name text) -- ¢opmanbHelii napameTtp
RETURNS text

LANGUAGE sql

RETURN 'Hello, ' || name || "'!‘;

CREATE FUNCTION
IIpu BEI30Be QYHKIIMK MBI YKa3bIBaeM QaKTHUIeCKUH IIapaMeTp, COOTBETCTBYIOIIHUY GopMaTbHOMY:

=> SELECT hello('Alice');



Hello, Alice!
(1 row)

ITpy yKa3saHHM THIIa IIapaMeTpa MOXKHO YKa3aTb U MogudHuKaTop (Hanpumep, varchar(10)), Ho OH UITHOPUPYETCH.

MO>KHO OITpeZiesIUTh ITapaMeTp GYHKIHMH Ge3 IMeHH; TOI7ja BHYTPH Tesla QYHKITUY Ha ITapaMeTphI IIPUETCS CChLIATHCS 10
HOMepY. VamuM GYHKITHIO U CO3TaHM HOBYIO:

=> DROP FUNCTION hello(text); -- mocTaTto4yHo yKkazaTb Tun napameTpa
DROP FUNCTION

=> CREATE FUNCTION hello(text)

RETURNS text

LANGUAGE sql

RETURN ‘Hello, ' || $1 || '!"'; -- HOmMep BMECTO UMEHU

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Ho Tax Jiydlrie He JieIaTh, 3TO HEYAOGHO.

VaaauM QyHKITHIO U CO3/IaJiIM 3aHOBO, l00aBUB ellle fiBa IapaMeTpa — IIPUBETCTBHE U o6pallleHHe.
=> DROP FUNCTION hello(text);

DROP FUNCTION

3mechk MBI UCIIOIB3yeM Heobs13aTeIbHOe KiItoueBoe cI0Bo IN, o603Hauaromee BXogHOU mapameTtp. [IpemosxeHnrie DEFAULT
TI03BOJIAET OIIPe/le/IUTh 3HaUYeHHe 110 YMOTYaHHI0 JJI ITapaMeTpa:

=> CREATE FUNCTION hello(IN name text, IN greet text DEFAULT 'Dear', IN title text DEFAULT 'Mr')
RETURNS text

LANGUAGE sql

RETURN 'Hello, ' || greet || ' ' || title || * ' || name || "!";

CREATE FUNCTION

=> SELECT hello('Alice', 'Charming', 'Mrs'); -- yka3aHbl BTOpPOV U TPeTUN napameTpbl

Hello, Charming Mrs Alice!
(1 row)

O6paTHTe BHUMAaHUE, UTO IIapaMeTPhl CO 3HaUeHUSIMHU 10 YMOTUaHUIO0 JOJDKHBI UATH B KOHIle BCETo CIIHCKa. IIpK BbI30Be
byHKIMY 3HaUYeHUs QaKTHIeCKHX IIapaMeTpOB, OIIpe/ie/IeHHBIX Kak default, MOJKHO oIlycKaTh, TOrZla ocTajbHble default-
IIapaMeTpBhl, HAYIIHe B CIIUCKe II0CJIe, TAaK)Ke II0/Iy4YaT SHAYeHUS 110 YMO/ITUYaHUI0

=> SELECT hello('Bob', 'Excellent'); -- yka3aH Tonbko nepsbiii default-napametp

Hello, Excellent Mr Bob!
(1 row)

=> SELECT hello('Bob'); -- onyweHbl o6a napameTtpa, umewwme 3Ha4YeHUE MO YMONYAHMUIO

Hello, Dear Mr Bob!
(1 row)

Jlo cux IIop MBI BBI3BIBAIN QYHKIIHIO, yKa3bIiBasl paKTHUECKHe ITapaMeTphl ITI03UITHOHHBIM CII0CO60M — B TOM IIOPS/IKE, B
KOTOPOM OHHU OIIpefiesIeHbI IIPU CO3JjaHUH YHKIIMU. Bo MHOTHX CTaHAAPTHBIX QYHKITMIX MMeHa [IapaMeTpOB He 3aJlaHbl, TaK YTo
3TOT CIIOCO6 OKa3bIBAETCS e[HHCTBEHHBIM.

Ho eciiu Cl)OpMaJILHLIM ITapaMeTpaM JaHbl UM€HAa, MO?KHO HCIIOJIb30BaTh UX IIPU YKa3aHHUH q)aKTI/I‘IeCKI/IX IITapaMeTpPoB. B atoMm
cIydae rnmapaMeTpsl MOI'yT YKa3bIBaThCAd B IIPOM3BOJIBHOM IIOPSAZIKeE:

=> SELECT hello(title => 'Mrs', name => 'Alice');



Hello, Dear Mrs Alice!
(1 row)

Takoi crroco6 yo6eH, Korza IopsifoK ITapaMeTPoB HeOUeBHIEH, 0CO6GEHHO eCJIH X MHOT'0; TAK)Ke MOYKHO SIBHO yKa3aTh
3HAYEHHeE OJJHOTO U3 ITapaMeTPOB 110 YMOTUYAHHUIO.

MO0>XHO COBMeIllaTh oba crroco6a: yacTb ITapaMeTpoB (HauMHadg C nepBoro) YyKasaThb II03UITHUOHHO, a OCTaBIINecd — I10 UMeHHU:

=> SELECT hello('Alice', title => 'Mrs');

Hello, Dear Mrs Alice!
(1 row)

Ecsn QyHKIMS DOJDKHA BO3BpalllaTh HeollpeZieJleHHOe 3HaueHHUe, KOT/ja X0TsI 651 OIMH U3 BXOAHBIX ITapaMeTPOB He OIlpefiesieH, ee
MO>KHO 00'BbSIBUTE Kak CTporyto (STRICT). Testo pyHKITUM IIpU ITOM BOOOIIE He OyieT BBIIIOJTHATHCS.

=> DROP FUNCTION hello(text, text, text);
DROP FUNCTION

=> CREATE FUNCTION hello(IN name text, IN title text DEFAULT 'Mr')
RETURNS text

LANGUAGE sql STRICT

RETURN 'Hello, ' || title || * * || name || '!';

CREATE FUNCTION

=> SELECT hello('Alice', NULL);
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Bxoa n Bbixoa Pos{gres

BxoaHble 3HaueHUs

orpeZie/sitOTCsA napamerpamu € pexxumom IN u INOUT

BrixogHoe 3HaueHue

ornpenensiercss mibo ripenokeneM RETURNS,
6o nmapamerpamu ¢ pexkumom INOUT u OUT

€CJI OIHOBPEMEHHO YKa3aHbl 00e (hOpMbI, OHH [JO/DKHBI ObITH COT/IaCOBaHbI

dopmasibHble napameTpbl ¢ pexumoM IN 1 INOUT cuntarotca BXOOHbIMU.
3Ha4yeHna COOTBETCTBYOLWMX DAaKTUYECKMX NapamMeTpoB A0/KHbI ObITb
yKasaHbl Npun BbI3oBe OyHKUMN (MO0 A0/MKHBbI ObITb OnpeaenieHbl 3HaYeHus
MO YMOJIHaHMI0).

Bo3BpallaemMoe 3Ha4yeHne MOXHO onpeaeniTe AByMS crnocobamu:
* ucnonb3osaTb NpepnoxeHne RETURNS gna ykasaHusa tmna;
e onpenennTb BbIXOOHbIe NapamMeTpbl ¢ pexumom INOUT nnim OUT.

[Be a3t popmbl 3anncK aKBUBasIEHTHbI. Hanpumep, oyHKUMA C yKaszaHnem
RETURNS integer n dpyHkuna ¢ napametpom OUT integer Bo3Bpallarot
Lienoe yncno.

MOXHO ncnonb3osBatb 1 06a cnocoba ogHOBPeMEHHO. B aTom cny4vae
JoyHKUMA Takke ByaeT Bo3BpaLiarb 00HO Lesoe Ynucsio. Ho npu aTom Tunbl
RETURNS v BbIXoA4HbIX NapaMeTpoB A0/DKHbI ObITb COrnacoBaHbl Apyr

C Apyrom.

Taknm 06pa3om, Henb3A HanucaTb PYHKLUKUIO, KoTopas 6yaeT Bo3Bpallarb
O4HO 3Ha4yeHue, 1 Npu 3TOM Nnepegasatb gpyroe 3HadeHne B OUT-
napameTpe — 4YTO N03BONSAET 60/bLUMHCTBO TPAAMLUMOHHBIX S3bIKOB
nporpaMMupoBaHus.



GYHKIMHU C BBIXOHHIMH IIapaMeTpaMu

AJIbTepHATUBHBIH CII0CO6 BEPHYThH 3HAUEeHHe — HUCII0/Ib30BaTh BLIXOHOM ITapaMeTp.
=> DROP FUNCTION hello(text, text);
DROP FUNCTION

=> CREATE FUNCTION hello(
IN name text,
OUT text -- MM MOXHO He yKa3blBaTb, €CJIN OHO He HYXHO

)
LANGUAGE sql
RETURN 'Hello, ' || name || '!';

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Pe3yJIbTaT TOT 7Ke CaMBIiL.

Mo>xHo ucrosab3oBaTh X RETURNS, u OUT-napaMeTp BMecTe — Pe3yJIbTaT CHOBa OYZIeT TeM Ke:
=> DROP FUNCTION hello(text); -- OUT-napameTpbl He ykKa3biBaem

DROP FUNCTION

=> CREATE FUNCTION hello(IN name text, OUT text)
RETURNS text

LANGUAGE sql

RETURN 'Hello, ' || name || "'!‘;

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Wi gake Tak, Ucrosab3oBas INOUT-rtapaMeTp:
=> DROP FUNCTION hello(text);
DROP FUNCTION

=> CREATE FUNCTION hello(INOUT name text)
LANGUAGE sql
RETURN 'Hello, ' || name || '!‘;

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

ObpaTHTe BHUMaHUe, 4TO, B OTJIMYHe 0T MHOTHX I3bIKOB IIPOrpaMMHPOBaHUd, GaKTHUYeCcKoe 3HaUeHUe, IlepeflaHHoe SQL-
¢ynknun B INOUT-tapaMeTpe, HUKaK He USMeHSIeTCs: MBI IlepeflaeM BXOHOe 3HauUeHHe, a BEIXO/IHOe BO3BpallaeTcd QyHKIUeH B
KauecTBe pesyabTarTa. [I03ToOMy MBI MOKeM YKa3aTh KOHCTaHTY, XOTs IpyTHe I3bIKA Tpe60BaJIk OBl IlepeMeHHYIO0.

B To BpeMs kak B RETURNS M0’KHO yKa3aTh TOJIBKO OFHO 3Ha4deHHe, BEIXOJHBIX ITapaMeTPOB MOXKeT OBITh HeCKOJIbKO. Hanpumep:
=> DROP FUNCTION hello(text);

DROP FUNCTION



=> CREATE FUNCTION hello(
IN name text,
OUT greeting text,
OUT clock timetz)
LANGUAGE sql
RETURN ('Hello, ' || name || '!', current_time);

CREATE FUNCTION
31ech BosBpaijaeMoe RETURN BeIpaskeHHe IIPUILIOCH B3SITh B CKOOKH.

=> SELECT hello('Alice');

("Hello, Alice!",04:32:30.726895+03)
(1 row)

JleICTBUTEJILHO, HaIlla (byHKLII/IH BepHYyJIa He OJHO 3Ha4Y€HUe, a Cpa3y HECKOJIBKO.

ITogpo6GHee 0 TAaKOH BO3MOXKHOCTH U COCTAaBHBIX THUIIAX MBI 0y/IeM TOBOPUTH B TeMe «SQL. CocTaBHBIe THIIBI».
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KaTteropmm nameH4YnBOCTH Posigres

Volatile
BOBBP&LL[HEMOQ S3HAUeHUe MOXeT HpOI/IBBOJ'IbHO MEeHATLCA
HpI/I OJWHAKOBBIX 3HAY€HHUAX BXOAHBIX HapaMETPOB
I/ICHOJIB3YETCH I10 YMOJ'I‘{aHI/IIO

Stable

3Ha4€HHE He MEHAETCA B IIpeae/iaX OAHOro orieparopa SQL
CIJYHKL[I/IH He MOYXeT MEeHSITh COCTOSIHUe 0a3bl JaHHBIX

Immutable

3HaUeHHne He MeHsAeTCs, CI)YHKI_II/IH AeTEPDMHUHKUPOBAHA
C];)YHKL[I/IH He MOXKeT MEeHSITb COCTOsIHMe 0a3bl JaHHBIX

Kaxaoii oyHKUMKM conocTaB/ieHa KaTeropusi UI3MeH4YMBOCTH, KOTopast
onpeaensieT CBOCTBa BO3BPALLLAEMOro 3HaUYeHNsi NPU 0AMHAKOBbIX
3HaUYEeHUSAX BXOAHbIX NapamMeTpoB.

KaTteropus volatile roBoput 0 ToM, UTO BO3BpaLlaeMoe 3HaueHNe MOXET
NPON3BOJSIbHO MEHSATLCA. Takne ddyHKUMN ByayT BbINONHATLCS KaXdblil pa3s
npun Kaxkaom Bbi3oBe. Ecnu npu co3gaHnm PyHKUUK KaTeropusa He ykasaHa,
HaszHavyaeTcs MMEeHHO aTa KaTeropus.

Kareropus stable ncnonb3yetcs ona pyHkUuin, Bo3spaljaemMoe 3HayeHne
KOTOPbIX HE MeHdAeTcA B npeaenax ogHoro SQL-onepartopa. B yacTHOCTH,
Takme (PyHKUMN He MOTYT MeHATb cocTosiHMe B/J]. Takas pyHKUnA Moxem
ObITb BbIMO/IHEHA O4MH pa3 BO BPeMs BbIMO/IHEHUSA 3anpoca, a 3atem byaer
MCNOJIb30BaTbLCA BbIYNCNEHHOE 3HAaYeHNe.

KaTteropus immutable ewie 6onee cTporas: Bo3spaliaemMoe 3HayeHne
He MeHsieTCs HUKoraa. Takyt (PYHKLMI0 MOXHO BbINOMIHUTL Ha atane
naaHMpoBaHus 3anpoca, a He BO BPEMS BbIMOJ/THEHWS.

MOXHO — He 03HauvaeT, UTo BCcerga NPOMCXoAMT UMEHHO Tak,

HO NMaHUPOBLUMK BpaBe BbIMOMHWUTL TakMe onTuMu3aumm. B HeKoTopbIx
(NPOCTbIX) CNyYasx NIaHNPOBLUMK AenaeT COOCTBEHHbIE BbIBOAbI 06
M3MEHUYMBOCTY OYHKLMN, HEB3MPAs Ha yKa3aHHYH SIBHO KaTeroputo.

https://postgrespro.ru/docs/postgresal/16/xfunc-volatility



https://postgrespro.ru/docs/postgresql/16/xfunc-volatility

I(aTeFOIH{HHH3hdeHFHJBOCTTIII]IS(UIHIUJH

B I1eJI0M HCII0JIb30BaHKeE QYHKIIHMI BHYTPH 3aIIPOCOB He HapyIIaeT YCTaHOBJIEHHBIH YPOBeHb W30 ISIIMH TPaH3aKI[UHU, HO eCTh
JiBa MOMEHTa, 0 KOTOPBIX I10JIe3HO 3HATh.

Bo-T1epBBIX, YHKIIUH C USMEHUYHUBOCTHI0 volatile Ha ypoBHe usossiruu Read Committed IPUBOAAT K pacCcOrJIacOBaHUIO JAHHBIX
BHYTPH OJIHOTO 3aIIpoca.

CresaeM QYHKITHIO, BO3BPAIIIAIONIYIO YHCJIO CTPOK B TaGJIHILE:
=> CREATE TABLE t(n integer);
CREATE TABLE

=> CREATE FUNCTION cnt() RETURNS bigint
LANGUAGE sql VOLATILE
RETURN (SELECT count(*) FROM t);

CREATE FUNCTION

Teneph BEI30BeM ee HECKOJIBKO pas € 3a/Iep>KKOM, a B ITapaJIIeIbHOM CeaHCe BCTaBUM B TaGJIHILy CTPOKY.
=> BEGIN ISOLATION LEVEL READ COMMITTED;

BEGIN

=> SELECT (SELECT count(*) FROM t), cnt(), pg_sleep(1)
FROM generate_series(1,4);

| => INSERT INTO t VALUES (1);

INSERT 0 1

=> END;
COMMIT

IIpu u3MeHYHUBOCTH Stable vty immutable, 1160 IPU KUCIIOJIE30BaHUHU 60JIee CTPOTHUX YPOBHEM M30J/ISIIIUU TaKOTO He IIPOUCXOIUT
II0TOMY, YTO B 9TUX CJIy4asix BCeryla UCII0Ib3yeTCsl CHUMOK OCHOBHOTO 3aIipoca. B mpepiayIeM >xe IpuMepe (volatile, Read
Committed) 0CHOBHOM 3aIIpoC U 3aIIpOChl B QYHKIIMH HCII0JIb3YIOT pasHble CHUMKU JaHHBIX.

=> ALTER FUNCTION cnt() STABLE;

ALTER FUNCTION

=> TRUNCATE t;

TRUNCATE TABLE

=> BEGIN ISOLATION LEVEL READ COMMITTED;
BEGIN

=> SELECT (SELECT count(*) FROM t), cnt(), pg_sleep(1)
FROM generate_series(1,4);

| => INSERT INTO t VALUES (1);

INSERT 0 1



COMMIT

BTOpOfI MOMEHT CBSI3aH C BUJUMOCTbI0 U3SMeHEeHUH, CeIaHHbIX CO6CTBEHHOM TpaH3aKHHefL

OYHKIMY C U3MEHUYHUBOCTHIO volatile BUZST Bce H3MeHeHHUs], B TOM YHCJIe C/leJIaHHbIe TEKYIIINM, ellle He 3aBepIleHHbIM
orrepaTopoM SQL.

=> ALTER FUNCTION cnt() VOLATILE;

ALTER FUNCTION

=> TRUNCATE t;

TRUNCATE TABLE

=> INSERT INTO t SELECT cnt() FROM generate_series(1,5);
INSERT 0 5

=> SELECT * FROM t;

n

0
1
2
3
4
5

(

rows)

9TO BepHO Ji7Is1 JIFOOBIX YPOBHEH M30JISAIIUH.

OYHKIMHY C U3MEHUYMBOCTHIO stable may immutable BUAAT H3MeHEHUs TOIBKO YyKe 3aBepIIIeHHBIX 0IIePaTOPOB.
=> ALTER FUNCTION cnt() STABLE;

ALTER FUNCTION

=> TRUNCATE t;

TRUNCATE TABLE

=> INSERT INTO t SELECT cnt() FROM generate_series(1,5);

INSERT 0 5

=> SELECT * FROM t;

Ka’reropnn H3MEHYHUBOCTH H OIITUMHU3AIUA

Bnaro;[apﬂ ;[OHOJIHI/ITEJH;HOI;I HH(l)OpMElHPII/I O ITOBEeIEHUH (1)yHKHHH, KOTOPYIO TaeT YKasaHue KaTeropuu N3SMeHYUBOCTH,
OIITUMHU3aTOP MOXKET CIKOHOMUTH Ha BbI3OBaX (I)y'HKU;I/II/I

JLIS1 9KCIIEPEMEHTOB CO3ZagHuM QYHKITHIO, BO3BPAIIAOIIYI0 CIyJaiHOe YHCIO:

=> CREATE FUNCTION rnd() RETURNS float
LANGUAGE sql VOLATILE
RETURN random();

CREATE FUNCTION
ITpoBepHM ILJIaH BBIIIOJIHEHHs C/IeYIOIIEro 3aIpoca:

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

QUERY PLAN
Function Scan on generate series
Filter: (random() > '0.5'::double precision)
(2 rows)



B ni;1aHe MBI BUJJUM «4UeCTHOe» obpallleHre K QYHKIIMU generate_series; KakZjasi CTpOKa pe3yJbTaTa CPaBHUBAETCS CO CIyJYaltHBIM
YHCJIOM U IIPX HEOOXOAUMOCTH 0TOpackiBaeTcss QUIBTPOM.

B 3TOM MO>KHO Y6€IUTHCSI X BOOUHIO:
=> SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

generate series

(7 rows)

= \g

generate series

(6 rows)

=> \g

generate series

(5 rows)

=> \g

generate series

(5 rows)

= \g

generate series

(6 rows)

37ech ¢ pasHOM BepOSATHOCTBIO ITorydaeM oT 0 110 10 CTpoK.

(DyHKI_II/IH C U3MEHYHMBOCTHLIO stable 6y/:[eT BbI3BaHa BCero OAWH pa3 — II0CKOJIbKY MBI (l)aKTI/I‘IECKI/I YKasaJy, 4TO €€ 3HaUeHHe He
MOJKeT USMEHUTHCA B IIpe/iesiax oreparopa:

=> ALTER FUNCTION rnd() STABLE;
ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;



QUERY PLAN

Result
One-Time Filter: (rnd() > '0.5'::double precision)
-> Function Scan on generate series

(3 rows)

PesysipTaToM 3ampoca 6yzet u60 0, 1160 10 CTpoK.
=> SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

generate series

(0 rows)

=> \g

generate series

(0 rows)

= \g

generate series

(0 rows)

=> \g

generate series

(0 rows)

= \g

generate series

1
2
3
4
5
6
7
8
9
10
(10 rows)
=> \g

generate series

HaxoHeIl, I3MEHUHMBOCTE immutable 103BoJIsieT BEIYUC/IUTE 3HaUeHKe QYHKIIMH ellle Ha dTalle IJITaHUPOBAaHUs, II03TOMY BO
BpeMs BBIIIOJHEHUSI BRIYHCIeHHe QUIbTPA yoKe He TpebyeTcs:

=> ALTER FUNCTION rnd() IMMUTABLE;
ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

QUERY PLAN

Function Scan on generate series
(1 row)

= \g



Function Scan on generate series

(1 row)
= \g
QUERY PLAN
Function Scan on generate series
(1 row)
= \g
QUERY PLAN
Function Scan on generate series
(1 row)
=> \g

Function Scan on generate series
(1 row)

= \g
QUERY PLAN

Result
One-Time Filter: false
(2 rows)

= \g
QUERY PLAN

Function Scan on generate series
(1 row)

A immutable mosrygaeM cay4aiHBIN IUTaH!

OTBeTCTBEHHOCTD «3a Aady 3aBel0MO JIO?KHBIX TI0OKa3aHUM» JIEXKUT Ha paspaﬁquHKe.

IMogcTaHnoBKa Tesaa ¢yHKIUHU B SQL-3ampoc
B HEKOTOPBIX (04eHB IIPOCTHIX) CIyUIasx Teslo QYHKIIMH Ha si3bIKe SQL MOyKeT 6BITH IIOZCTaBI€HO IIPSIMO B OCHOBHOM SQL-
oIepaTop Ha JTare pasbopa 3ampoca. B aToM cIydae BpeMsI Ha BbI30B QYHKITUH He TPATHUTCS.

VIpoIreHHo — Tpe6yeTcs BBIIIOJIHEHHE CIeAYIOIINX YCIOBHI:

e Tes0 GYHKIIMU COCTOUT U3 OFHOro oltepaTopa SELECT;

e HeT obpaljeHuH K TabIuIlaM, OTCYTCTBYIOT IIOZA3AMPOCH], TPYIITMPOBKY U T. I.;

e BosBpalllaeMoe 3SHaUeHHUe JJ0JDKHO OBITH OHO;

e BrI3bIBaeMble QYHKIIUHY He NOJDKHEI IPOTUBOPEYUTh YKa3aHHOU KaTerOPUHU U3MEHUYHUBOCTH.

ITpumMep MEHI yoke BHAfeId: Hama GyHKIug rnd(), o6bs1BIeHHad volatile.
ITocMoOTpHM elrfe pas.

=> ALTER FUNCTION rnd() VOLATILE;

ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

QUERY PLAN

Function Scan on generate series
Filter: (random() > '0.5'::double precision)
(2 rows)

B ¢uabsTpe yrmomuHaercs GyHkiusa random(), Ho He rnd(). OHa 6yzeT BBISBIBAThCS HAIIPSIMYI0, MUHYS «00€pTKy» B BHAJle QYHKITUHN



rnd().
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Toru Posygres

MoykHO co3fiaBaTh cOOCTBeHHbIe (YHKLIUU
Y UCII0/Ib30BaTh UX TaK e, KaK ¥ BCTPOeHHbIe

DYHKIIMM MOXKHO IMMCaTh Ha pasHbIX fA3bIKax, B TOM yuciae SQL
V3MeHUMBOCTH BJIMsieT Ha BO3SMOXXHOCTH ONTUMU3aLuU

Wuorzaa dyHkiysa Ha SQL MoxeT OBITH MO/ICTaB/IeHa B 3arpoc

10
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Mpaktuka L Posigras

1. Co3spatite pyHkumto author_name j/1s1 poOpMUPOBaHUSI UMEHU
aBropa. PyHKIMs MPUHUMaeT TpU rapaMmeTpa (dhamunusi, ums,
OTUeCTBO) U BO3BpaILlaeT CTPOKY C hamMusrell 1 MHULIMATaMHu.

Vcnonb3yitTe 3Ty (DyHKLMIO B Ipe/icTaBieHuu authors_v.

2. Cospgarite pyHkHI0 book_name /51 hopMypoBaHys Ha3BaHUS
KHUrY. OYyHKIMS PUHKAMAaeT /iBa apameTpa (MeHTHU(hUKaTop
KHUTH U 3ar0JI0BOK) 1 BO3BpalllaeT CTPOKY, COCTaB/IeHHYIO
13 3aro/ioBKa U CIMCKa aBTOPOB B MOPSIZIKe Seq_num.

Wwms kaxkioro aBTopa oopmupyetcs QyHkKiue author_name.

Vcrionb3yliTe 3Ty (QyHKLUIO B TIpe/icTaB/ieHnu catalog v.

[IpoBepbTe U3MeHeHUs B TIPU/IOXKEHHUH.
11

HanoMHMM, UTO HeobXxoAuMble (YHKLIMM MOXHO NOCMOTPETh B pa3fgaTto4yHOM
maTtepuane «OCHOBHbIE TUMbl AaHHbIX U OYHKLNN>.

1. FUNCTION author_name(
last_name text, first_name text, middle_name text
)

RETURNS text

Hanpumep: author_name('ToncToii', 'NeB', 'HukonaeBny') -
- 'Tonctoii N. H.'

3. FUNCTION book_name(book_id integer, title text)
RETURNS text

Hanpumep: book_name(3, 'TpyaHo 6biTb 60rom') -
- 'TpygHo 6bITb 60rom. CTpyraukuihi A. H., CTpyraukumii 6. H.'

Bce MHCTPYMEHTbI MO3BONAKT «HEMNOCPEACTBEHHO» pefakTnpoBaTb
XpaHumble chyHKUMN. Hanpumep, B psql ecTb komaHaa \ef, oTkpbiBaroLas
TEKCT (PYHKUMM B pefakTope 1 coxpaHsoLwas nsmeHeHns B 6asy.

Takor BO3MOXHOCTbHO JlyyLle He Mo/b30BaTbCsA (MY KaK MUHUMYM He
3/10ynoTpebnATb). B HOpMasibHO MOCTPOEHHOM npoLecce pas3paboTkn BECb
KO, OO/HKEH HaXoAUTbCA B paitiax nof BEPCUOHHBLIM KOHTponeM. Mpu
HEeo6X0AMMOCTN N3MEHNTL (PYHKUMIO thalin pefakTUPYEeTCs U BbINOHAETCA
(c nomouwbto psql nnn cpeactesamu IDE). Ecnun ke MeHATL onpeaeneHne
doyHKUMI cpasy B BJ], nameHeHust nerko notepstb. (Booblue e Bonpoc
opraHusaummn npouecca pas3paboTkym HaMHOIO C/I0XKHee U B Kypce Mbl ero
He 3aTparmsaem.)



1. dyaknusa author_name

=> CREATE FUNCTION author_name(
last_name text,
first_name text,
middle_name text

) RETURNS text

LANGUAGE sql IMMUTABLE

RETURN last_name || ' ' ||

left(first_name, 1) || '.' ||

CASE WHEN middle_name != '' -- noppazymesaet NOT NULL
THEN * ' || left(middle_name, 1) || '.®
ELSE "'

END;

CREATE FUNCTION

Kareropusi U3sMEHUMBOCTH — immutable. @yHKIHs Bcera BO3Bpal[aeT OMHAKOBOE 3HaUeHUe IIPY OJHHUX U TeX 5Ke BXOHBIX
rapaMeTpax.

=> CREATE OR REPLACE VIEW authors_v AS
SELECT a.author_id,
author_name(a.last_name, a.first_name, a.middle_name) AS display_name
FROM authors a
ORDER BY display_name;

CREATE VIEW

2. ®yaknusa book_name

=> CREATE FUNCTION book_name(book_id integer, title text)
RETURNS text
LANGUAGE sql STABLE
RETURN (
SELECT title || '. ' ||
string_agg(
author_name(a.last_name, a.first_name, a.middle_name), ', '
ORDER BY ash.seq_num
)
FROM  authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id
)i

CREATE FUNCTION

KaTeropusi ©3MeHUHMBOCTH — stable. @YHKIMS BO3BpAIIlaeT OIHAKOBOE 3HAUEHHe IIPH OfHUX U TeX jKe BXO/HBIX IIapaMeTpax, HO
TOJIBKO B PaMKax offHoro SQL-3arpoca.

=> CREATE OR REPLACE VIEW catalog_v AS
SELECT b.book_id,
book_name(b.book_id, b.title) AS display_name
FROM  books b
ORDER BY display_name;

CREATE VIEW
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[1pakTuka+ Posigres

1. HanummTe QyHKIMIO, BBIAAOLYIO C/lydaiiHOe BpeMs,
pPaBHOMEPHO pacripefie/ieHHOe B yKa3aHHOM OTpe3Ke.
Hauano oTpe3ka 3a/iaeTcsi BpeMeHHOM OTMeTKOU (timestamptz),
KOHel| — 100 BpeMeHHOU 0TMeTKOM, JIMO0 MHTepPBa/ioM
(interval).

2. B Tabsuiie XxpaHATCS HOMepa aBTOMOOW/Iel, BBe/IeHHbIe KOe-Kak:
BCTPeUaroTCs KaK JIaTUHCKUe, TaK U PyCcCKre OyKBHI B JiF0OOM
peructpe; Mexxay OykBamu v riippaMu MOTYT OBITH TIPOOETHI.
Cuurast, uTo hopmat HOMepa «Oykea mpu-yugpbl 08e-0yKebi»,
HanuumTe (QyHKLHIO, BbIJAIOIYI0 YMC/IO YHUKATbHBIX HOMEPOB.
Hamnpumep, «K 123 XM» u «k123xm» cuuTaroTCsi paBHBIMHU.

3. HanummTe QyHKIMIO, HaXO/IALly}0 KOPHU KBaJpaTHOTO
ypaBHEHWUSI.

12

Bo Bcex 3afilaHuNsix 06paTnTe 0cob60e BHUMaHWE Ha KaTeEropuo
N3MEHUYMBOCTU (OYHKLWIA.

2. CHavana HanuwuTte oyHKUNI0 «HopMasimsaunmn» Homepa, To ecTb
NPUBOAALLYIO HOMEP K KakoMy-HMOyab CTaHAapTHOMY BuAay. Hanpumep,
6e3 Npo6esioB 1 TO/IbKO 3ar1aBHbIMU NATUHCKUMK ByKBaMMU.

B HoOMepax MCnonb3yrTcH TO/IbKO 12 pycCKnx ByKB, UMEIOLLNX NaTUHCKUE
aHas/10rm aHanorMyHoro HadeptaHua, a umeHHo: ABEKMHOPCTYX.

3. Ana ypaBHEHUA BUAA Y = ax? + bx + C BbIUMCNAETCSA AUCKPUMUHAHT
D = b* - 4ac:

« Npu D >0 aBa KopHA X, = (b VD) | 2a;
e Npn D = 0 oiMH KopeHb X = —b / 2a (B Ka4ecTBe X, MOXHO BepHYTb null);

* npu D < 0 KopHel HeT (06a KopHA null).



1. CirygaiiHasi BpeMeHHAss 0TMeTKa

=> CREATE DATABASE sql_func;

CREATE DATABASE

=> \c sql_func

You are now connected to database "sql func" as user "student".
PYHKITHUSA C ABYMSI BDEMEHHBIMHA OTMeTKAMH:

=> CREATE FUNCTION rnd_timestamp(t_start timestamptz, t_end timestamptz)
RETURNS timestamptz

LANGUAGE sql VOLATILE

RETURN t_start + (t_end - t_start) * random();

CREATE FUNCTION

Kareropus usmeHunBocTH — volatile. Mcrionb3yercs GyHKIus random, 103ToMy QYHKITHS 6yAeT Bo3BpalllaTh pa3Hble 3HAUEHUs
IIPY OJHUX U TeX >Ke BXOJHBIX IIapaMeTpax.

=> SELECT current_timestamp,
rnd_timestamp(
current_timestamp,
current_timestamp + interval 'l hour'
)
FROM generate_series(1,10);

current_timestamp | rnd_timestamp

2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
2025-06-24 04:41:53.549549+03
(10 rows)

2025-06-24 04:57:21.783031+03
2025-06-24 05:15:04.591849+03
2025-06-24 04:49:21.151575+03
2025-06-24 05:21:35.818751+03
2025-06-24 05:02:09.321394+03
2025-06-24 05:06:31.239369+03
2025-06-24 05:35:42.614129+03
2025-06-24 04:56:10.547394+03
2025-06-24 05:28:13.243631+03
2025-06-24 05:24:36.108616+03

Bropyio GyHKIHIO (C TapaMeTPOM-HHTePBaIOM) MOXKHO OIIpe/Ie/IUTh Yepes IepBYIO:

=> CREATE FUNCTION rnd_timestamp(t_start timestamptz, t_delta interval)
RETURNS timestamptz

LANGUAGE sql VOLATILE

RETURN rnd_timestamp(t_start, t_start + t_delta);

CREATE FUNCTION
=> SELECT rnd_timestamp(current_timestamp, interval 'l hour');

rnd_timestamp

2025-06-24 04:54:46.460592+03
(1 row)

2. ABTOMOOIIbHBIE HOMEpa

CospmaguM Tab/IMIly ¢ HOMepaMHu.

=> CREATE TABLE cars(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
regnum text

)i
CREATE TABLE

=> INSERT INTO cars(regnum) VALUES
('K 123 XM'), ('k123xm'), ('A 098BC');

INSERT 0 3

DYHKIIHS HOpMaJIU3aI[UH:



=> CREATE FUNCTION to_normal(regnum text) RETURNS text
LANGUAGE sql IMMUTABLE
RETURN upper(translate(regnum, 'ABEKMHOPCTYX ', 'ABEKMHOPCTYX'));

CREATE FUNCTION

KaTeropusi ©3MeHUMBOCTH — immutable. ®YHKIIHS Bceria BO3BPaIiaeT OAUHAKOBOe 3HaUeHHe IIPU OFHUX U TeX ’Ke BXOFHBIX
IapaMeTpax.

=> SELECT to_normal(regnum) FROM cars;

to_normal
K123XM
K123XM
A098BC
(3 rows)

TenepL JIETKO UCKJ/IIOUUTH JIYGJII/IKEITBI:

=> CREATE FUNCTION num_unique() RETURNS bigint
LANGUAGE sql STABLE

RETURN (

SELECT count(DISTINCT to_normal(regnum))

FROM cars

)5

CREATE FUNCTION
=> SELECT num_unique();

num_unique

3. KopHH KBaJpaTHOIr0 ypaBHEeHUsI

=> CREATE FUNCTION square_roots(
a float,
b float,
c float,
x1 OUT float,
x2 OUT float
)
LANGUAGE sql IMMUTABLE
RETURN (
WITH discriminant(d) AS (
SELECT b*b - 4*a*c
)
SELECT (CASE WHEN d >= 0.0 THEN (-b + sqrt(d))/2/a END,
CASE WHEN d > 0.0 THEN (-b - sqrt(d))/2/a END)
FROM discriminant
)i

CREATE FUNCTION

KaTeropI/m W3MEHYHMBOCTH — immutable. @YHKHI/IH BCerjga Bo3BpaliaeT OAMHAaKOBOe 3HaUYeHMe IIPKU OJHUX U TeX K€ BXOJHBIX
ITapamMeTpax.

=> SELECT square_roots(1l, 0, -4);

square_roots

=> SELECT square_roots(1l, -4, 4);

square_roots

=> SELECT square_roots(1, 1, 1);



square_roots

(,)
(1 row)
=> \c postgres
You are now connected to database "postgres" as user "student".
=> DROP DATABASE sql_func;

DROP DATABASE



